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a 2-6C alkyl; X is a halogen). 
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* NOTICES * 

JPO and NCI PI are not--^espons i-b4-e^tor-any- — 

damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words, are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The organic silicon compound which has the protected catechol radical and is 
expressed with the following general formula [1]. 
[Formula 1] 



[1] 



(R1, R2, R4, and R5 show the alkyl group or phenyl group of carbon numbers 1-6, among the 
formula, even if they are mutually the same, they may differ, R3 shows the alkylene group of 
carbon numbers 2-6, and X shows a halogen.) 

[Claim 2] The organic silicon compound according to claim 1 which R1, R2, R4, and R5 are 
methyl groups, R3 is the alkyl group of the shape of a straight chain of a carbon number 3 in the 
general formula [1] in claim 1, and X is chlorine, and is expressed with the following structure 
expression [2]. 
[Formula 2] 

Me Me 




[2] 



(Me shows a methyl group among a formula.) 

[Claim 3] The manufacture approach of the organic silicon compound according to claim 1 

characterized by performing following reaction process (1) - (3) one by one. 

Process (1): Obtain the compound [4] which the trihydroxy benzene and the compound for 

protection of a catechol radical which have at least two hydroxyl groups in the ortho position 

are made to react, and is expressed with the following formula [3]. 

[Formula 3] 
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[33 



(R4 and R5 are [ be / it / under / formula / setting ] synonymous with the semantics in the 
above-mentioned general formula [1].) 

Process (2): Obtain the compound [4] which the above-mentioned compound [3] and a 
halogenation alkene (however, it has the same carbon frame as R3 in the above-mentioned 
general formula [1], and has a halogen at the molecule end of another side except having a 
carbon-carbon double bond at one molecule end.) are made to react, and is expressed with the 
following formula [4]. 
[Formula 4] 




[4] 



(Among a formula, R6 is the residue except the halogen in a halogenation alkene, and has a 
carbon-carbon double bond at the end.) 

Process (3): Carry out the HIDOROSHI relation reaction of the above-mentioned compound [4] 
and the silane compound R1R2XSiH (however, R1, R2, and X are synonymous with the 
semantics in the above-mentioned general formula [1].). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the halogeno silane which has in more detail 
the catechol radical protected by the organic substituent about a new organic silicon compound. 
[0002] 

[Description of the Prior Art] The organic silicon compound from which the phenolic hydroxy! 
group was protected by the organic substituent and which is shown in the following type [5] and 
[5'] is known. 
[0003] 
[Formula 5] 




Re 



[0004] (R6, R7, and R8 are the alkyl groups of carbon numbers 1-6 among a formula, and Z is a 
vinyl group or a halogen.) 
[0005] 
[Formula 6] 




Rio 



[0006] (R9, R10, R11, and R12 are the alkyl groups of carbon numbers 1-6 among a formula.) 
However, the organic silicon compound from which a silicon functional group like a halogeno silyl 
radical combined with the end carbon atom of the organic radical which has a catechol radical, 
and the hydrogen atom of a catechol radical was protected by the organic substituent is not 
known. 
[0007] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention offers the 
halogeno silane which has the catechol radical protected by the organic substituent, and is to 
** in the field of organic synthesis and others by that in fields, such as a new synthetic 
approach, manufacture of new resin and the ingredient surface treatment approach, and resin 
reforming. 
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[0008] 



[Means for Solving the Problem] this invention person came to complete this invention for such 
an organic silicon compound being useful as a coupling agent of middle raw materials, such as 
organic synthesis, or various ingredients, since it has the carbon functional group which, on the 
other hand, has one silicon functional group, and was protected by the organic substituent on 
the other hand based on a header and its knowledge. That is, this invention is an organic silicon 
compound which has the protected catechol radical and is expressed with the following general 
formula [1]. 



[0010] (R1, R2, R4, and R5 show the alkyl group or phenyl group of carbon numbers 1-6, among 
the formula, even if they are mutually the same, they may differ, R3 shows the alkylene group of 
carbon numbers 2-6, and X shows a halogen.) 

[0011] Hereafter, this invention is explained in full detail. In the above-mentioned general 
formula [1] showing the organic silicon compound of this invention, R1, R2, R4, and R5 are the 
alkyl groups or phenyl groups of carbon numbers 1-6, and even if mutually the same, they may 
differ. As an example of the alkyl group of carbon numbers 1-6, there are a methyl group, an 
ethyl group, a propyl group, an isopropyl group, butyl, an isobutyl radical, a pentyl radical, a hexyl 
group, etc., and it does not interfere by the shape of a straight chain, and the letter of branching, 
either. Since the desirable example of R1, R2, R4, and R5 is easy to compound, it is a methyl 
group. R3 may be the alkylene group of carbon numbers 2-6, and any of the shape of a straight 
chain and the letter of branching are sufficient as it, and it has a dimethylene radical, a 
trimethylene radical, a tetramethylen radical, a pentamethylene radical, a hexamethylene radical, 
2-methyl trimethylene radical, 3-methyl trimethylene radical, etc. as an example. From the ease 
of carrying out of acquisition of an easy composite thing and a raw material, the carbon number 
of desirable R3 is the straight chain hydrocarbon of 3. X shows a halogen. From the ease of raw 
material acquisition, desirable X is chlorine. Moreover, it is a halogeno silyl radical's existence 
location, Any of the ortho position or the meta position are sufficient to the catechol radical 
protected by the organic substituent. Although some examples of the compound of such this 
invention are illustrated, when the above-mentioned thing is taken into consideration, the most 
desirable thing is a compound expressed with following the [2] type. 
[0012] 
[Formula 8] 



[0009] 
[Formula 7] 




[1] 




Me 
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[0013] (Me shows a methyl group among a formula.) It is below the same. 

[0014] The compound of this invention can be easily manufactured for example, by following 

reaction process (1) - (3). 

Process (1): Obtain the compound [3] which the trihydroxy benzene and the compound for 
protection of a catechol radical which have at least two hydroxyl groups in the ortho position 
are made to react, and is expressed with the following formula [3]. 
[0015] 
[Formula 9] 




[33 



[0016] (R4 and R5 are [ be / it / under / formula / setting ] synonymous with the semantics in 
the above-mentioned general formula [1].) 

[0017] Process (2): Obtain the compound [4] which the above-mentioned compound [3] and a 
halogenation alkene (however, it has the same carbon frame as R3 in the above-mentioned 
general formula [1], and has a halogen at the molecule end of another side except having a 
carbon-carbon double bond at one molecule end.) are made to react, and is expressed with the 
following formula [4]. 
[0018] 

[Formula 10] 




C4] 



[001 9] (Among a formula, R6 is the residue except the halogen in a halogenation alkene, and has 
a carbon-carbon double bond at the end.) 

[0020] Process (3): Carry out the HIDOROSHI relation reaction of the above-mentioned 
compound [4] and the silane compound R1R2XSiH (however, R1, R2, and X are synonymous 
with the semantics in the above-mentioned general formula [1].), and obtain the compound of 
this invention. 

[0021] It explains in more detail about each reaction process of (1) - (3) below. 
The trihydroxy benzene in a [process (1)] process (1) has at least two hydroxyl groups in the 
ortho position, and has pyrogallol, 1 and 2, and 4-trihydroxy benzene as a desirable example. 
The compound for protection of a catechol radical is a compound which has a reactant radical 
to R4, R5, and a catechol radical in a molecule (however, semantics and homonymy.). [ in / in R4 
and R5 / the above-mentioned general formula [1] ] It is below the same. . When R4 and R5 are 
alkyl groups, the desirable reactant radical to a catechol radical is an alkoxy group, and a more 
desirable reactant radical is a methoxy group. When R4 or R5 is a phenyl group, the desirable 
reactant radical to a catechol radical is a halogen, and chlorine more preferably. The following 
compounds are desirable as a compound for protection of a catechol radical, and it is [0022]. 
[Formula 1 1] 

R 4 - C (OM e ) 2 - R s 
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[0023] 

[Formula 12] 

R 4 -C (CI) 2-R 5 

[0024] As the example, there are 2 and 2-dimethoxy butane, 3, and 3-dimethoxy pentane, 5, and 
5-dimethoxy nonane, diphenyl dichloromethane, etc. 

[0025] The reaction of a process (1) adds a solvent to trihydroxy benzene, and is performed by 
dropping the compound for protection of a catechol radical under heating reflux. Although this 
reaction is an equimolar reaction of trihydroxy benzene and the compound for protection of a 
catechol radical, in order to **** in part out of the system of reaction with the alcohol which 
carries out a byproduction, it reacts by usually supplying the latter superfluously. The alcohol or 
hydrogen halide which carries out a byproduction within the system of reaction is made to flow 
out out of the system of reaction, and a reaction is completed. The hydrocarbons like n pentane, 
n-hexane, a cyclohexane, the petroleum ether, toluene, a xylene, a gasoline, and a ligroin as a 
desirable solvent; there are diethylether, diisopropyl ether, and ether like a tetrahydrofuran. The 
following compound [3] is obtained by distilling off a solvent and a volatile component under 
reduced pressure after completing the above-mentioned reaction. The catechol radical is 
protected by the organic substituent [(R4) (R5) -C=] in this compound [3]. 
[0026] 

[Formula 13] 



[0027] The halogenation alkene in a [process (2)] process (2) is a compound which has the 
same carbon frame as R3 in the above-mentioned general formula [1], and has a halogen at the 
molecule end of another side except having a carbon-carbon double bond at one molecule end. 
Desirable halogenation alkenes are 2-chloro-1-ethene, a 4-BUROMO-1-butene, 
5~chloro-1-pentene, a 6-chloro~1-hexene, etc. The reaction of a process (2) adds a solvent 
and a base to the compound [3] obtained at the process (1), and is performed by dropping a 
halogenation alkene under heating reflux. 

[0028] Desirable solvents are alcohols like a methanol, ethanol, isopropanol, and a butanol, 
diethylether, diisopropyl ether, ether like a tetrahydrofuran, water, an acetone, and a polar 
solvent like dimethylformamide. Desirable bases are a sodium hydroxide, a potassium hydroxide, 
potassium carbonate, etc. A solvent and a volatile component are distilled off under reduced 
pressure after completing the reaction of a compound [3] and a halogenation alkene, and the 
following compound [4] is isolated by vacuum distillation. 
[0029] 

[Formula 14] 




[3] 
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[0030] The reaction of the above-mentioned compound [4] and silane compound (R1R2XSiH) 
which were obtained at the [process (3)] process (2) is usually performed under existence of a 
catalyst. As a desirable catalyst, there are a simple substance of the 10th group metal, an 
organometallic complex, a metal salt, a metallic oxide, etc. from the 8th group, such as cobalt, 
nickel, a ruthenium, a rhodium, palladium, iridium, and platinum. In these, especially the catalyst 
of a platinum system is desirable. As a platinum system catalyst, there are chloroplatinic acid 6 
hydrate (H2PtCI6.6H20), cis-PtCI2(PhCN) 2, platinum carbon, a platinum complex (PtDVTMDS) 
that the divinyl siloxane configurated. In addition, Ph expresses a phenyl group. The desirable 
amount of the catalyst used is 0.1 ppm to 1,000 ppm to the amount of a compound [4]. 
[0031] Moreover, although it is not generally decided in order to depend for the control 
operation of reaction temperature on the speed of supply of heating from the outside, and a 
silane compound, a HIDOROSHI relation reaction can be made to usually continue smoothly by 
holding reaction temperature in the range of room temperature -1 10 degree C. The compound 
of this invention is obtained by distilling off a solvent and a volatile component under reduced 
pressure after reaction termination. 

[0032] In the case of a desirable compound [2], it can manufacture as follows among the 
compounds of this invention. That is, it is made to react, carrying out the demethanol of the 
trihydroxy benzene and 2,2-dimethoxy propane which have at least two hydroxyl groups in the 
ortho position, and the compound [5] expressed with the following type [5] is obtained. This 
compound [5] is a compound which has the catechol radical protected by the organic 
substituent [(Me)2-C=]. 
[0033] 

[Formula 15] 



[0034] A reaction adds a solvent to trihydroxy benzene and is performed by dropping 
2,2-dimethoxy propane under heating reflux. The methanol generated within the system of 
reaction is made to flow out out of the system of reaction, and a reaction is completed. A 
desirable solvent is illustrated in the above-mentioned process (1). The above-mentioned 
compound [5] is obtained by distilling off a solvent and a volatile component under reduced 
pressure after completing the reaction of trihydroxy benzene and 2,2-dimethoxy propane. The 
compound [6] expressed with the following formula [6] is obtained by making a compound [5] 
react with allyl halide under base existence continuously. 
[0035] 

[Formula 16] 





C6] 



[0036] The reaction of a compound [5] and allyl halide adds a solvent and a base to a compound 
[5], and is performed by dropping allyl halide under heating reflux. A desirable solvent and a 
desirable base are illustrated at the above-mentioned process (2). Desirable allyl halides are an 
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allyl chloride, an allyl bromide, an allyl iodide, etc. A solvent and a volatile component are 
distilled off under reduced pressure after completing the reaction of a compound [5] and allyl 
halide, and a compound [6] is isolated by vacuum distillation. 

[0037] Thus, the HIDOROSHI relation reaction of the obtained compound [6] is carried out with 

dimethyl chlorosilicane, and the compound [2] of this invention is obtained. 

[0038] 

[Effect of the Invention] The halogeno silane which has the catechol radical which is a new 
organic silicon compound, and which was protected by the organic substituent by this invention 
is offered. Since the halogen atom of the hydrolysis nature combined with the silicon atom 
exists, the new organic silicon compound of this invention can form siloxane association by the 
reaction with other organic silicon compounds (a polymer is included), or it can be made it to 
carry out a coupling reaction to the silanol group in an inorganic compound. On the other hand, 
the protected catechol radical in the compound of this invention is easily desorbed from a 
protective group by hydrolysis under acid conditions, turns into a free catechol radical, and 
functions as a carbon functionality radical or an alkali water solubility radical, by the free 
catechol radical, the compound of this invention will have two hydroxyls per molecule, alkali 
water solubility is markedly boiled as compared with the conventional compound from which the 
phenolic group was protected, and there is the description of being large. Moreover, the 
component from which it is desorbed in this case is a ketone which is usually rich in volatility, 
and can be vaporized easily. This property is advantageous to the purpose which lessens 
non-purity as much as possible in manufacture of the synthetic reaction which uses the 
compound of this invention, or resin. Since it functions as a double reactivity silicon compound 
in which the compound of this invention has silicon functionality and the protected carbon 
functionality as above-mentioned, it is useful as the middle raw material of organic synthesis, 
the synthetic powder of polymer resin, the modifier of a polymer, and a finishing agent of an 
inorganic compound. 
[0039] 

[Example] Hereafter, although the example of reference and an example explain this invention 
concretely, this invention is not limited only to these examples. 

[0040] The reactor equipped with example of reference 1 agitator, the fractionating tower, and 
the cooling pipe is made into the bottom of desiccation nitrogen-gas-atmosphere mind, 
pyrogallol 10.0g (79.3mmol) and toluene 30mL were taught, and heating reflux was carried out. 
When 2,2-dimethoxy propane (79.3mmol) was made dropped gradually, the methanol flowed out 
with the column top temperature of about 60 degrees C. When the outflow stopped, the 
2,2-dimethoxy propane of tales doses was made dropped, and it carried out for heating reflux 3 
hours. The brown viscous liquid was obtained by checking that pyrogallol has disappeared out of 
the system of reaction using a gas chromatography, and distilling off a solvent under reduced 
pressure. This viscous liquid was melted to ethanol 50mL, and it taught the two-lot flask 
equipped with reflux tubing. 3.81 g (95.2mmol) of sodium hydroxides was taught continuously, 
and heating reflux was carried out. The system of reaction was made to trickle an allyl bromide 
gradually, and it was performed to it after dropping termination for heating reflux 3 hours. The 
reaction was stopped with water and the organic layer was extracted using isopropyl ether. 
After distilling off a reactant by vacuum distillation after desiccation a solvent and an end using 
sulfuric anhydride magnesium, 99-100 degrees C of boiling points and 5.70g (35%) of 400Pa 
transparent and colorless liquids were succeedingly obtained by vacuum distillation. When 
270MHz 1 H-NMR was measured about this liquid, the spectrum of Fig. 1 was obtained, delta 
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value and its attribution are as in the 1st table, and it has checked that the liquid obtained 
above by this identification result was the following compound [7] containing the catechol 
protected by the organic substituent. 
[0041] 
[Table 1] 

m. i a* 





5 (ppm) 


» m 


NMR 


1 . 7 


d> 




4. 6 


c) 




5. 3 


a) 




6.1 


b) 




6. 3 — 6. 7 


e) 



[0042] 

[Formula 17] 



CH a =CH — CHa— O 

a) b) c) 




[7] 



[0043] The reactor equipped with example 1 agitator, the thermometer, and the cooling pipe 
was made into the bottom of desiccation nitrogen-gas-atmosphere mind, and compound [7]2.4g 
(1 1.6mmol) and dimethyl chlorosilicane 2.20g (23.2mmol) compounded in the example 1 of 
reference were taught, and it heated with the oil bath, making the inside of a system stir. In the 
place where whenever [ internal temperature ] amounted to 50 degrees C, the xylene solution 
(20microl, 0.001 mmol) of PtDVTMDS which is a platinum catalyst was added. Stirring neglect 
was carried out at 50 degrees C after catalyst dropping for 3 hours. Then, under reduced 
pressure, the volatile component was distilled off and 2.81 g (81%) of transparent and colorless 
liquids was obtained. When 270MHz 1 H-NMR was measured about this liquid, the spectrum of 
Fig. 2 was obtained, delta value and its attribution were as in the 2nd table. It has checked that 
the liquid obtained by this was the following compound [8] containing the catechol protected by 
the organic substituent. 
[0044] 
[Table 2] 

m 2 * 





6 (ppm) 




NMR 


0. 4 


f> 




0. 9 


a) 




1 . 7 


d) 




1 . 9 


b) 




4. 0 


c) 




6 . 4 - 6 . 7 


e) 



[0045] 

[Formula 18] 



CH3 <CH 3 



X 
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CH, 

Cl-Sl— CHa— CHj— CH,-0-^ ^ [8] 
CH, a) t» C) e) 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Fig. 1 shows 1 H-NMR spectrum of the product obtained in the example 1 of 
reference. 

[Drawing 2] Fig. 2 shows 1 H-NMR spectrum of the product obtained in the example 1. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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&©«* Tie [2] Stl3ti5<t^it*S. 
[0012] 
[ffc8] 



10 



20 



30 



40 
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4 

Me. .Mo 



[2] 



[0013] (^*. Met*.* JWTP 
0. ) 

[0014] *¥m<Oit&®iU. W^\mT<DlxfcTM 
(l ) ~ (3) JcJcOSWcWtrsc 
11(1) : >}>t£ < 6 & 2 iB©*K*36i*^ 4 

i*JgIt.3-B-CTi2^ [ 3 ] -C^Sn^t^ [ 3 ] £ 
»£. 

[0015] 

Hfc9] 




HO*. 



[0 0 16] (JWifcfc^TR,, R 5 «±ia— Mj£ 

[ 1 ] Kfctt£S;l!*<t|5)jre&£ = ) 

[0017)11(2) : ±fBft^f3 [3 ] i^py> 
itT>\>>r> <{IU -#©^3fcS(c^-siSg-ffliS 
^*W^-*«j1-B±IB-«K [ 1 ] KWJR, ilSID 
^!S#tS=&WL/, ffe:£©#^igK:^py 
•5. ) i5rSJ£3-t±-CTIBS; [4] t?«Sh5(t^J 

[4] £f#£ 0 

[0018] 

[fb l 0] 




[4] 



50 



[0019] <iw. r,«. ^py>-ftT^>cc*i 

WS^py>?rl^^/cSSt?**). ^tc^s-^- 

[0020]I1(3) : ±nMt&®) [ 4 ] ii^Xk 
^jR.R.XSiH (ffiU R^ R 2 SO'X li_hlE — $SL 
5$ [ 1 ] K:*jW£;Kil*tl^»-e&£„ ) i£t FOJ"; 

[0 02 1 ] feJTfC ( 1 ) - ( 3 ) ©^SfSxeic-ot,^ 

[II ( 1 ) ] IS ( 1 ) «tteW5 h yt Ka + i/'O 
•fc?>». 4>& < £ & 2 ffi<D7m.&&*)l' h &tC& £ & © 
H^ilt, tPAfP-Jk 1,2,4-h'J 



iSttS^WT-Sft^t?*^ (ML. R,. Rs«±IB- 
S8SC [ 1 ] KfcW-SiEiftilaJIg. feTFHD. ) . R,R 

[0 02 2] 
Utl 1 ] 

R<-C (OMe) 2-Rs 
[0 02 3] 
Utl 2] 

R 4 ~C (CI] 2-R s 
[0024]-t©Wilt, h + ->^^>. 3, 

3-V>jl h+ V<>£>, 5,5-5?.* h + ~>y^>, 

[002 5 ] IS ( 1 ) ©KlfcSS. h V b 

■tf>»cjii«*aiii. »D«issrFr*f 

{fc£**WFi"S C t fc J: 0 If 5 . C ©SJCBtt h V t F 
ii IT, n n — IstU^-V 

>> sfflx— f-ji/. #v >j >. y 

yt3-r>©<fc5ft^t7kiflS ; ^i^ji/x-^u. 

»*«ETSif £ C <t «c J: 0 TIB^b^J [ 3 ] *» 

c©lb^Bj [3] ccfeor. 
8HS[<R«> <R.) -c = ] *c<fc9«KSftri»4. 

[0 02 6] 

Mbi 3] 

[0 02 7 ] [IS (2) ] IS (2) K*»4«ny 
XbT."I^>«. — *©»^*«|tcK3R-K3Rr«S^ 
*WT*£Wtt-fciB-«* [ 1 ] (CfcWSR.&IBICK 
ffftttVl. HW©^5^S«:nny>*|ft5{t^ 

- 1 -If>. A-rfUt- 1 5-90D- 
1 -^>f 6-^Od-l-\+t>ft*i. I 
S ( 2 ) ©JSJfctt. IS ( 1 ) rfffcfb^J [ 3 ] «C» 



(4) #PB 2002-249493 

6 

T-TSC It 5. 

[0 0 2 8 ] »* LA>i§&». 

-fy^D^y-Jk ^$y-Jl/©J:5feT;U3--'l' 

yf^AATi K©£5£@t*ii8£"C£>£. Jtf$lA> 

JSKtt. *&lb7-h y^A. *&<b*/y^A. KB**; 
■^A^rc&s. Ib^ [3] £Any^b7^>i© 

10 JEa£SCCj:^-CTI2lb£*9 [4] £m$!-r&„ 
[0029] 
[Ibl4] 




C4] 



[0 03 0 ] [IS ( 3 ) ] IS ( 2 ) "Cff fc±iB{b£ 
!gj [4] £$/?Xb6<tt (R.R.XS i H) i©JSS 
20 ilS. fefeJ£©#£T-Ctf5o #*tA>«*&U"C» 

A. -f a^^8I*>6«l 0JS^)1©# 

LT«. tglba^A^KW^ (H,PtCl. • 6H.0) . cis- 
Ptci 2 (PhCN), . 5>fc'~;l^n*-v->#i2 

ju**«to-r. ftys©«F* b^^fflfiii. -fb^ [4] 

©fitCjCtOT. O.lp p m*6>l, 000p prnT**,, 

30 [0031] ssm&<omm»mi. *+SB*>e>© 
«c&«>&tt£<,>aL mb* siSiaK^Sia- 1 io-c 

©ttHCCtt&T & Cit?, bFOJ/'j U-l/ a >JgI&£ 

0W^#*WEETB*r -5 C 4 tc <fc 0 *»!B©fb£*l 

[0 03 2 ] #»J!©*b^W©rt. KFCUWb'Mi 
[2]©«^. 3c©J:9tcL-CM£-r&C£*s-C*&. 
BP^. i!>*< <tfc2ffi©7KK»3^*Jl'ba«C*S HI t 
40 Fa*^>-fe*>i2,2-^y h+^P-'O^rffii^^y 

-;i-3-&%3&se>SJC3-B-. Tf25£ [5 ] tr^snsib^ 
* [ 5 ] c<oit&to [ 5 ] [ (m 

e) ,-C = ] «C«fc*)fiaK3tlA:*-f-3-^»*Wr& 

[0 03 3 ] 
Ubl 5] 



7 




[5] 



[0 034] iSltti. h U t KP*->^>-t?>K:?g&£ 
An*.. »D^SS£T - C2,2-^^ h*^P^>£?8T-f & 

±12X11 ( 1 ) Kfcl>T^l/fc^Or*5. h 'J 
t Kn**^>-fe*>£2,2-i^ m^>7*P^>£©JKlS 

«fc9±IS{b£^ [5] mVXit&W) [5] 

S#ffiT. ^py>ttry;i><hKi&£tf.sc<»:CcJ:f), 
tibsj; [ 6 ] -cm* *i sits® [ 6 ] &m*>o 

[0 03 5] 
tfbl 6] 




[6] 



[0 03 6 Hfc£» [5] i^ayWtT'JJl'iCDJKJCS 

«. [5] fci&s. %s«AiiL. mmmmr. » 
cywbr y ^«nr-r s c £ tct 9 n *> . 
j&s.tw *. b^mmit. ±i2ii (2) -ct^ofcfc© 
•c&z. m$u.^vy><tT y m*. t&itrv*. n 
{try*. H-MbTy;nr?&£o fbi^s [5] i^a 
y >-fbr y a <t ©jsic.*^t^. vw&mft* 
»eth*u mm&ic^-ciis® [6] tmr 
s. 

[oo3 7]c©<fc^(c orf#6n^b^«j [ 6 ] 

^Wi'QO^^ib KPi"; U-S'a ^JxffcS 

-e. ^moit^i [ 2 ] 

[0 03 8] 

tsy-r^b^j«. t A%m*vc.i&^icM*.ftwm> 



(5) #192 00 2-2 49 49 3 

8 

ft ♦) . ftXBttttS * tcit T)l * y <t 1/ -c^ti 

«. l^^/cD2<i©t Kn + ^»?:W-r-5Ci«: 
^xy-^S^SSnfc^OlMb^tCtb^L/ 
"C. T;u*y*?g14«tsmK:^:to<!;t^#SW^5„ 

gg«:»ffc$-e*t£#r*.5>. cottttt, * 
#S9i©< b^*J* JBl> S£Jj£5J£-*>8JHt©SSj£K:fc<r>T . 

10 ©il«3. #&93©{b£<8J«, -5r-f*-S#fet4*JJ:0'«S$ 

[0039] 
§ti5fe©t?(i*i>„ 

[0040] 1 

20 sum «giss^iim*«*fcRj&g*fa»^3R» 

ISTKl/t, fc'P#P-;H0.0q (79.3mmol) , V )l> 
P;n*> (79.3mmol) 5r^(CiT3t5i t lgIMiafi#J 
fi©2,2-i>^ h+^7'P^'>«r?ST$1+. ftn^SSS£3B# 
JU#J^^rt*>6?8ffeL>/c©£5£SU ^?:?«IET-r- 

30 Z=K,Ci±&A,td. ^■C*^fb^hy?A3.81g(95.2mn 

oi)*{±ji*. Jjn&Jljfti* * fc. iSJt.*«:^bT y ji^ 
ffl^tiiiiifc. m*.mm-?#*i"5 ^mwim 

^i^JSl&^*i«EMSK:<t'3S*l/fc©^. 31 

SBE^StCto-C. $.<599~100°C/400Pa©*8 
&2BJ©?Sft5.70gC3550?:?§/c o C©j£{*K:ot,:>T270M 
Hz© 1 H-NMR©a'JS ; &tf-pfc<i:C5> lfll@©X-*<? 
h;U£f#fc„ S<8£^©:f§JlW:lfnS©<ifc*)-C&U. 

40 C©|iil5£ifS*K:J:9. ±ie-c»e>nfcjgi*« > WMS^ 
stc j; k> mmz -stib^^ 
[7] r&sciaiJtirct/c. 

[004 1 ] 

[*1 ] 



(6) 



m i * 
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5 (ppoi) 


Hk m 


NMR 


1 . 7 


a) 




4. 6 


c ) j 




5. 3 


a) 




6 . 1 


b) 




6 . 3 — 6 . 7 


e) 



[0 042] 
Wfcl 7] 



a) 
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a) b) 



[7] 



[0043] mmm i 

jams, iasn-so'^ip^^ti^/cs^^iaft^^ 

HSTKl/t, ^mi-C-SfchtcitG® [7] 2.4 fl 
(ll.6mmo"l) , ^^^;U^PP^-7>2.20q (23.2nmol * 

* 2 * 



PtCVTMJS©*^ U>^ffiC20/i 1 ,0.00lJi¥no1)?:JtI^./c„ 

MET, «^iS^?:S*LfefeaBJ<Djg(*2.8lq(8ax)?: 
ntc. C©?£{*tCOI,>T270*Hz© , H-NMR(Dlte£*T 

JlW»2«<D<!:*5<3t?*^/c. cnfCiOftefttogf*: 

[0 044] 
[*2] 



Tieit^ [8] -c&sc t#Fii2-c*fc. 



[0 04 5] 
C<t 1 8] 



3U£& 


6 (ppm) 




NMR 


0. 4 


f) 




0. 9 


a) 




1 . 7 


d) 




1. 9 


b) 




4. 0 


c) 




6 . 4^6. 7 


e) 




mi] m i Mizm^M i -cnhtifc^imcoi 1 h-nnrx 

30 h>V$:n<?. 

[02] ^2 0««5S^1 T^^nfc^^cD^M^ 
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